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§26. Rigidity of Orientationally Ordered 
Domains of Short Chain Molecules 
Nakamura, H., Fujiwara, S., Sato, T. 
By molecular dynamics simulation, discov-
ered is a strange rigid-like nature for a hexagonally 
packed domain of short chain molecules. In spite 
of the non-bonded short-range interaction poten-
tial (Lennard-Janes potential) among chain mol-
ecules, the packed domain gives rise to an apparent 
global moment of inertia. Accordingly, as two do-
mains encounter obliquely, they rotate so as to be 
parallel to each other keeping their overall struc-
tures as if they were rigid bodies. [ 1] 
In the previous work[2], molecular dynam-
ics (MD) simulations were carried out to study the 
structure formation of short chain molecules. They 
found that an orientationally ordered structure with 
a hexagonal packing is formed at a lower tempera-
ture from a random configuration at a higher tem-
perature by sudden cooling. They also showed that, 
in the process of structure formation, the formation 
of both the global orientational order and the local 
ordered regions proceeds stepwise. In order to in-
vestigate the growth process of the local orienta-
tiona! order, they introduced the concept of "do-
main", which physically means a bunch of local 
orientationally-ordered chains which is formed 
through parallel ordering[ r-5]. 
The purpose of this paper is to clarify the 
dynamical coalescence process of two local orien-
tationally-ordered domains. To this end, we perform 
the MD simulations of two hexagonally-packed 
domains, each of which consists of 61 chain mol-
ecules, and analyze an angle between two domains 
(See Fig.1 ). Each domain is constructed by the same 
MD simulation at T=O K as the previous work[2]. 
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The angle between the chain axis of one domain 
and that of another one is set to rt/6 at the initial 
state. We performed the MD simulation of this sys-
tem at T=O K. From this simulation[1 ], we found 
that the Lennard-Janes potential energy between the 
chains in one domain and those in another one gen-
erates torque and two domains start rotating to be-
come parallel. This motion of domains proceeds as 
if they were elastic bodies. 
t = O.t ps t = 7.8 pll l = JO.S ps 
Fig. 1 Chain configuration of (61 +61) chains for 
T=O K at various times;t = 0.1 , 7.8 , and 10.8 ps 
(from left to right). 
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